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IProble".* to be solved by the Invention! 

As described above, 1n a pulse bean, having energy 
dis «lbution which i. formed in a rectangular shape, there 
always exist a region in which the energy distribution <s 
un ifom and a rising or .ailing edge region of the energy 
distribution. When the pulse laser bea* having such ene.gy 
distribution scanned Lc execute laser annealing, both a 
region in which .nif or. energy reaches a £11* to be annealed and 
rhe failing edge region of the energy distribution (I.e. a 
region in which elective reached energy is on the decrease, 
inevitably e*ist, with the res.Ot in that Lhe characteristics of 

•4-k , ™ c i, equal to a scanning pitch of 
the annealed Xilm vary with a cycle equa 

t „e laser h.,.. When a TFT array to be used for a Uq.irt 
crystal display apparatus is produced using such an annealed 
til.. Tn characteristics (such as electron ability, vary 
according to the scanning pluch of the laoor beam. «h.n a 
driving circuit-integrated J 1 quid crystal display apparatus .s. 
ln turn, ^ «i" 9 ^ 

variation !eads to an image uuevennesa in a display region. 
Further, in the driving circuit, driving canity varies, 

-v. f nr ™ of periodic unevennftss on the .uciaqes 
which manifests in the form ot penooi 

Accordingly, display quality siqnilicantly declines. 



F0006] 

Further, the third o M ecL of this invention is to prev.de a 



me , h od or a li^ -ystal display *PP— in 

whi ch « ^lity ^ - i^ovcd suppress ^ ^ ^ 
characteristic variation due to a serine, pxtch of a 

• ^ thin film used tor an active layer of 

flnnlied r 0 a semiconductor thxn nxm 

applied ^ ^ peripnery 

a thin film transistor for dxxvrng 

of = display region « ma- characteristics of a — 

uniform- 

, l0 ° 15 L B e r . in Lh. method .f » "' Uid eryStal 

display apparatus, w - laser >~ 

distribution i. formed i"- • sftape " -"" eal ' . £or 

.v.- which forms a thin film transistor for 

semiconductor thin fil" whien. r 

arming formed on the periphery of the display reg.on. 
. S can pitch of th. pu ls . —ea» than the Xonoth of 

,he falllno edge region of energy In . sho-r side direction of 

the pulse I-— «— • «»» =«" in9 * di " Cti ° n *° *" 

different from a ohann.l width direction of the thin film 
transistor for driving, a beam overlapping region 1. generated 
,0 in at least . part of the Conductor thin "Im i» *M» 
lii, tran=i=tor for driving to .igniflcantly reduce 

r .duc. nonun.for.aity in the characteristics of the thin 
^ansistor for pixel. — a result that display quality can b e 

25 improved. 

[0022] [Third Embodiment] 

ri q 3 la a drawing for explaining the method of 
manufacture a liquid crystal display apparatus according to a 
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third embodiment of tn 18 invent., and i. a l=yeut P"» 
show!,* a one-pixe! se 9 ».nt in . TFT array of • cryotal 

T n Fia 3 reference numeral 21 represents a 
display apparatus, in Fig. 3, rererenc 

sour cc line, referent numeral 23 represents a gate line. 

-i "5 represents a pixel electrode, reference 
reference numeral 25 represents t 

. „ w rnpii /thin film transistor), and 
numeral 26 represents a TFT Itnm n 

-. r/ rMrasents a uolycrystalline silicon thnn 
reference numeral 2/ represents a jt 



film 
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In the third embodiment, a pulse laser (XeCl: OKcimer U.«l 
oeam havin, =..er,y distribution formed in . linear sh* P e is used 
as is the -se Wirt The first embodiment. By scanning the pulse 
laser beam to crystalliz- . semiconductor thin film, a 
polycrys.alline silicon thin film ^ of the ,« 26 in the TPT 
•rray or the liquid crystal display apparatus is formed. 
[0024] 

The pulse laser beam has the .i« or 180 - In the longer 
sid« direction and 0.5 . in the shorter aid. direction. The 
snorter side direction is established in parallel to the source 
lin. 21 and the semiconductor thin mm rs scanned with a pxteh 

* • ftY\s is 23. a shots /point , 

of 21 urn. An average nuiubtx of irradiations is ^ 

~ T . t-r, that of Flq. 2. The density of energy 

A pixel pitch is equa3 to that or rig. 

is 350 mJ/ciu 2 on an irradiated surface of a pixel. 



[0025] 

I„ the third embodiment, th. pulse beam is moved alone, 

a diction parallel ro U» source line 21 for scannin,. The 
pixel pitch in the scan direction is 210 M m. Because the scan 
pitch or the laser bean. (21 vm) i= a s-.bmultiple of the pixel 
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pl «* in the ■ «» direction, the overlap^, «,,on of 

.econd ^e„ t . Th. ehanne, width of the «. 20 is 6 

liS er beam, - . case where a channel width direction of the 
„„ tches the scan direction of th* User beam, there I. - 
.„ 9 nificant ^ -at positions in the f.Uin, edge^ 
r . gi on of the l~er beam at which the laser be.™ 1. -rad.ated 
ont o the semiconductor thin film vary amonq the saturate, 
spending on the accuracy of laser beam alignment. *uch 
Nation in r.h. positions o£ irradiation chorea an effects 

™, historv which r.auses deterioration in 
irradiation energy hxstory, wni 

reproducibility or the TFT characterises. Therefore, in this 
^n, the polycrystalline silicon thin film 27 i= deposed 
at an angle of 4S d.gr... -i*h respect to the source line 21 to 
set the Channel width direction of the TFT at an „ 0 1« «* 45 
dagr ees with reepect to the scan direction of the laser beam. 
X„ this manner, an intersection area ot the laser and the 

Channel region is -tended so that the laser b e » overling 
, region »»«d by aliment deviation of the laser b.» or the 
_U h alvays exists in^he polycry.r.allin. silicon thin film V, 
wnlch^n TeUev. : nonuniform^ in^^t e»*r*«t*ris t ic S , 
vmen a liquid crystal display apparatus is produced using this 
IF T array, uncvenness of the characteristics for each TFT 26 can 
. significantly be reduced, to thereby improve display quality. 
It should be noted that this effect can be -chie.ed as lon 9 as 

+ the oulse laser beam intersects . the 

the scan direction of tne puxse 

Channel width direction of the m 2 S at an angle greater than 
or equal to ,0 degrees and smaller than or equal « »0 dear.... 



[00?h] [Fourth Embodiment] 

Fig 4 is a layout plan view of a U,*- crystal d-play 
app arat«s used for explaining the method of — ^ 3 
ljq „td crystal display apparatus according to a fourth 

^. T « P-ia 4, referenc.fi numerals 21, 
t embodiment «f this inventxun. inTxg. «, 

. n _ 0*5 24 represent 
22 represent a source li"«. reference nwuer-ls 23.. 

„ gate line, reference numeral 31 represents a driving circuit 
• 0 » the scan side, reference numer.l 32 represents a drivxn, 
. cir cuit o„ the data side. and reference numeral 33 represents a 
.0 display region. 

10027] . _ ' ' 

X„ the fourth -MiOT* according to the liquid crystal 

■ rtiS play apparatus, each pixel in the dismay region 33 

structure .i-l-r to that of r«. .2 or ,io. 3. furthers, the 
16 driving circuit „ the scan 31 and the driving circuit on 

the data side 32 are integrated in the crystal display 

apP .ratus. The gate lines 23, 24 and the source lines 21. 22 
a „ orthogonal to each other and driven by the driving eirou.t 
on the scan side 31 and the driving circuit on the data side .2. 
„ respectively- further, a gate line direction of the *T» tor 
driving the data side which tor- the drivinc circuit on the 
- aa ta Side 32 is established uo ac not to be paraHel tc the 

erection of th. source lines 21. 22 in the display region .«. 
a „d a gate line direction „f the T« for drivinc the scan side 
2 5 which forms the driving circuit on the scan side 31 is 

established so as not to be parallel to the direction of th- 
ga te Unes 23. 24 in the display region 33. speedily, 
the Channel len.th or width direction of the T« which for.s the 
driving circuits on the scan side and on the data side 32 is 
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disposed so »= not to b. orthogonal to th« directions of Lh* 
„t. line, 7.3. 24 and the source line. 21. 22 i» «» dismay 
region 33. In addition , the laser team is Moved for scanning 
along a direction orthogonal to the gat* lines 23.. 2« in the 

display region 33. 
[0020] 

By lurming the TFT for the driving circuits on the scan side 
and the d.r.a sxde 31, 32 as described above, the intention 
e rea of the channel r-gion of rhe TFT for driving and the scan 
direction of the 1—r" boa. is extended „« that Che laser beam 
overlapping region due to the alignment deviation o£ the laser 
be— or the like always Mist, in the polycrystalline silicon 
thin film of the TFT for driving- In *.hi. manner, unoveun... of 
thP TF"? characteristics decreases significantly and output 
unevennc.s from the driving circuits on the scan side and the 
data sid* 31, 32 can be suppressed, which resulted in greaL 
improvement of display quality. 
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